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(57)Abstract: 
PROBLEM TO BE SOLVED: To provide a 
manufacturing method for a semiconductor provided 
with a clean resist pattern with a superior pattern 
shape for exceeding the limit, although micronlzation 
is limited by a wavelength In the formation of the 
resist pattern through exposure. 
SOLUTION: In this manufacturing method, a first 
resist pattern 1a, containing a material for generating 
acid by the exposure, Is covered with second resist 2 
containing resin which is soluble In an organic solvent 
to be bridge by the acid. Then, by forming a bridge 
layer 4 in the first resist pattern 1a by the exposure 
and performing development by the organic solvent, 
a second resist pattern 2a which is thicker than the 
first resist pattern la is formed. 
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iO. Sg2<ou-i^-xhiO3Sffi^frcov-i/yi&j£*>'0. 

lllOWi'';chy'C:J'->'<r)SSJ!!Sffl 

1tfc6 0r~l SOrtO^f. fiH|x.tf*v hru-h 
±-C30^300»tOI^T«^t-StSV\ . 
[004 5 J tJt. *%B3{CfcV^T. |g2<0U'>''Xh*r 

mz. ifeiRtt^5¥tt$r-^jc.scfc s-awt L-Clr«j§«IE 

tC^^^^O 1 fmh ^ V ^{4 2 ®atiLi:<^fi^S: 
aUlSBi: LT . 2 0 w t %aT(ommx'^tsz tZtli 

/i^xxr/pm. yyKh';rf-/i'XXT/P, M;7;r 
h {, L< (1 'J y|6 h y ^ Wx/p^rifiO y vKx 

t L < t4 'J i'-yPgrj^ f-;l'T-bf-;l'^:i:' coUKKxxr 

y^Un-zK i/xf-yprf-u- h , li^^jj^^vy^r^} 
xf-ixy/tj3-/K T'f-fe'jy, roeuy 

y*Jn—iV^ 3— -X-f uy^y^'y— 1 , 3. 5— 
:t— /Ut L < *i Mixf-i^y^i; n-zi^i/^f-U- 

:t^'-?-/HryN>- h^fcOHr/N'^r- hiK-«?>X,-K:^f I'fl:* 
Sift, Lirtiy^iCim^^k/f^? < >^:i:'*fW?>n 

±M{&(^m2coui^xhitmzisPsm<hizt 

ti^-jmx-hh. 

[0046] ttz. ^W^[Zii\.^X, m2C0]yi^xm 

mm±^itiB(f}tixtmmizm^j: 

( ?fi^tt ) ^ffiJSItSOco 1 as* ^ <- Hi 2 aSKLhWil 
^SrmOna'Ji: tX. 2 0 w t %OT<OjagT-^tf C t 

t4»*Lk^. immmmmiim2(7)Ui^'xhizm^^ 
itmmii^mm-thzb¥'^x\ ^•'M.<7)max'm2 
(ovi^xh imwoizi^izm^^^ z t *<T-# ii 
t4\ T-:tyitmm&M. /j^^ymm-^im. 4^ 
^^ymmmmt, nmmismtfciiy -/mm 
mmrnKD^^-rtix't^K, mm, iyi^i-ymn^, 

-ra\^\yyir>j 3-;Hill»iSxxT;Pn5^'J -fe u yfigK— 
Kxxt/P. .■K';:t='r>'Xf-uy:/u-fe»;y|§8Siggx;^ 
r/u. ,if i; ^ -b y yniSKxx r/P. y b'^ y|§i& 
Kxxr/l', ^U5f4fi^xf-uyy;uh'^'y|tffi!rKxx 
ryp, *''J=j-drxxf-uyy/i^h'-y hUBfiKxxr/l', 
.-K H :t=^f i^xf-w y r ;1/^/px-t;p, »; i^xf- 
uyr/Udf;P7 xy-yu. -•KU^r^v'Xf-i/yT/l'^/P 
7x:;/U;^;PA7'/UTt h-^^!f?5, ,-KU5!-=Srv-X^Uy 
tvi^j6t,L<(4S-fl:tv>'ffl. ;K(;jr^i'Xf-Uyx 
TD-yut L<{i*^aS!lD^TD-yp. -ifjxf-uy/ 
y ^-/HiliFiSXXT/l'. --KU Jr^vXf-Uyr/I/ilr;U 
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>'T;P^yl'X-T;n;ygjtL<{±i;yK^g, T/P^/P 
x^uyr/l.:^;Px-r/Py>-KJg, r/P^/Ky-fe> 

/l"-}^'J:t^i/x^uyx^y-;p, J^-y,]^itx3TH'^ 
/m4 Ty^t-^yj.a'ymtfMy -/^fl:r/i^:^/px 

10 04 7] *^Jfc:fcviT{i. ±.^2<nu'j 
[00 4 81 i/c. *I^Bfl*ciJi,>T{4, m2ffi\^i^xV 

[0 04 9] s/c. :^m^z}3ux^i. ±mmmm^ 

[0050] mtf , ^mt Lxmmmmi:m 
[ 0 0 5 1 ] s ^mcD^i^wm^mt 

[0052] mmcomm2. 05(4. :^mcr>mm 
m2ff)mmi-i^A h/ii^-ymis.ij&mmth/c 

[00 53J@5 (aXc^t-Jt^tC. ^mm3 

i^m^th. mi<r)\.i;xHir^)K—:^ (6 0-1 

^m^^m^itti m5X'^imtx\.^h) . 
fi. ^^^S(c^5t> peb ( 1 0-1 50-0 t-swaa 



[ 0 0 5 4 ] ^<7)f^, ^^JSlcie t^lfx h -y y^yy 
S5 ( b ) «^ 9 txm^^lxtzmi<r>\yi;x v<nnj^ 

~yi 1 5r.-ir?-. JiUitt^ K^^OPvXM i ^fflt^ 

[0055] <5i:t05 ib) COJ^if-y]^^^^^ 
(c ) fcr^^i^tc, H^mm OxA) site ig 

^ 1 1 'S:mL^\,^mUzmi)-$tlf^^2c/)U->'x h 1 

ma. mi^i^yy^izmmttfcib. mmi 

[0056] iXlzms ( d ) iz^^tJ: dtc. 
S^SftjifS (6 0-1 sot:) L.mic7)i.i/xMl 

c^ui-'x h 1 2micoi.i;xhtmmmT^R 
mimz^iti. ztLizj:o. mi<r)Ui^'xh I im 
St I. J: 0 izmmmz itzmma 1 Am2<r>v 

'•^XV\2'^\iZmL^i\.h, 

[0057]»:{C. 115 U)^Zyv.ti,o\iZ.mm^ 
^^^X^\<nv=Jxhn'<f-y%:mm^^ii\yZ\ 
\^X\^*J:\^%2<nWJxVl 2-kmmmh, PXtff) 

mizxo. ^^->\^mfciii^m^mbLt:i^i^x 

[0058] a±.<oj:diz. zmmmm2izm?> 
micoui^'xhiui^ mj^izx-oxmm^^iti'^ 
mm< .ui^xhmii mm^^ttji 0 ^zm^ 
tixtio. mmizj:'o^mt:m$itxmm$-ti 

J:p{cLTV^S. ZcDmicoUi^xhiz^t'^timtl 
[_005JJ^^^_gi6^^lll r)£o«:^-i.tf)U;/^ 



vmm. ^2aiwjxvmnt. =(:ti^iiz0ym 

<^fm2\.zii\^xmuhztt^x'th. tfz. zm 

mj^m \^'>'xhy^^-y2a^:^ ^m<^^iiims.<^± 
izm^L. Ziii:-7x^tLx. m^^m±izmKi: 

^Mx^-x$)iuiima^j:ri,-i].7^xm&-tiz t 

Mzj^Kfcmmc^mmi trnx-hi. 
[0060] mmmm 3. men. ^m<nm^m 
mscommi^^wjx hm^-ymmmmmh 
rz!fy<7)ra^xyu-mx'h^. miniix/meim 
t-t zcrimmmm 3 <7immmvi^x w^^-y^yj^ 
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[0061] Jfe-f, 06(a) IZ^-tX 0 IZ, ^«cS 

irntfzm. mi<7)i-i^:^h<m^^mzmtx, mi 

. ^izSitX. PEB (1 0-1 5 0*0 tlR 

fmLythui^xh<^msim^±^wk. tmah 
2. o%mtimmm\>'msi-ri, (b) n, c 
-r. 

100 62] !^^StJE;t4^;:^.^T'<:D•yf 

mz^m-i^. mmis^izm^-tiimiphi. 

[ 0 0 6 3 ] 06 ( b ) (n^^^-ymmk. 06 ( c ) 

mm<ou-rtix'i>j:\<\ M»mi,zii. mm. mmm 
(^mufiim^jMttxmifhti^. coistctjv^ 

istxmiim^'^x y yx-th, 

[00 641 -5-<0ft. 06 (e) t^f i^fc. HKO 

Ui^xhf^i'-y2 1 a<^±t:. O^lit- 

^^mmizm'^ix.fzm2<r>u>'x V22 im^th . c 
zx'm\,^it^2<nwjxhmi3;:x/^ff)mmi. mn^y 
ms^ix-w<^tzm^mt^nm^^h:iti}^m.xh 
h, mz^ t^2(nvi^xhffim^m. ^mzmt. »2 
ffi\^i/x\'22^r^}K-^^h. :.<r>^m&i. 

-10 0 6 5 J iXt, 06 ( f -) fcS^-rJ: oiz. .ij£#«cS- 
«3$rl«!fi!Jl (6 0-1 50*0 LT. $=^fi^V^<- 

t^l<ni^i^XV2lsit,^h(r>m.(^m^X-m2 

(ou'jx h 2 2<Dm 1 (7)Ui^x h tcowmjimx-mm^ 

^i:mz^iti. ZtliZj:*). micoi^i^Xh2li:^ 

m^ijioizm^trm:: tt:mm4m2<r)iy=j 

Xh2 2'PlzmfS.^tl6, 

[oo66]<ji:c, 06 (g) iz9ritXoiz. mmm?: 
m^xmi<ov'jxh^-<^-ymM$it^j:K^x\ m 
ix^^tc\^fH2coui^xh2 2{:mmmm-i. m±<o 



h/^^-yim:itmmt^j:&. 

[0067] JiLtcoJ: dfcr. Z(DmS^c/)mm3tzXti 

li. rne^izx^. mi<^u>^xhizmim.^ith 
xm^imtitt. mi<r>ui^xv±iz^2(7)wjxv 

[0068] CKOHMcom® 3 tCfcV^T . H 1 
h21fcLTti. lllt«^®lTffll^<:. /m-ym 

mti-y \-^yyi^T'y'vm^mi}-i^m^^iih4ii^ 
mu'jxh^^t'^mfi^ti. §^>{c. mi(oui^xht 
Lxii. n^iz±omi:^-thmmi:m\.^fz{t^mm 

tmtimmm tfzu i^x h««T'*>n{f , ^ftis^^ 
m2ff)V'i^xh(7)nimi. ^tt^tiz<rmiL<^ 

[0069] ^tz. Z<^Xo\rZLXB^LtzWJm^U 
v';^ by N-^' - y 2 2 a 2- , #a«^^«cS«±{cm 

fc LT . ^mwm±mmti:mx 

itTS^tti, 5feti^'^/v:IIJ6<OJg®lJ3j;tf2tRa 
X'hh. 
[0070 ] 

T2-^r^'/i/?:ffll,^7til!^5^'>^h^fflV\ Pi/X 

hf'i^-y^B^Ltz. t-f. iSiWJxVi:^ Si^ 
x-'N-±{cjgT. Ete^Litfi, 8 0X:/7 0fi'-Cr 

i-i^'xh^|g]f|<;0.8/x«iTmL;t. iXfcr. ilMSia 

m\{Zifi-rXoKi:-^X7im\^X. f^l<r>WJXV 
imtLti, mz. 1 1 5X:/9 0g.-C PEB«ffi|i&ff 

^UT. TyP;*'J3Sll?S (NMD3 :«^JlHkIII 
mk) €rfflt^TS«^m\ 07{c^tJ:d^^i-Ji^f-f 

(0071 J||iS0!2. miOU'yXhtlX. Jif^'y 
^B^Uz. t-r. ±^U'JXht:. S i ^3i/\-±iz 

KUc. mz. 9 o°c/7 ofpx-ro^-^' m\ v 
'yxh'i>mmi:^^^'^fz. m^^X. -aym^XT 

mnz5r:-ti:^^-7X^^:m\'^X. Il3t 
2:ff-oJt. mz. 1 1 5'C/9 0#-CPEB3!!M2:tT 

v\ m^^x, TJi-A<jmmm (NMD 3 -.ymmt^ 
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[0 0 7 2] mmms. mi coui^zh tlx itmm 

■:>^^^7X^'^m^Z. m^t:fr-ot:, a^fc:. nor/ 
(NMD-W:mfti5fhitM) m^TSffi^ffl* 0 

mfz. ^ 
^oo7 3]mmm4. mi<7)Ui^xhbLx t-e 

±au^'xh^, s i -fx/N-itcaS 
Islig^(cj:01^i«;o. eoumt^j:^^^^^ 
ii5X:/12 0»-C'<-^^m^ P 

o-.mmm) ^nrnztx^mmntzm. 90 
v^T. i6.4^c/cm2r-firB^tf3. jjjf; sor 

/12 0ftTPEBS:ff-,/^O*,, l4*m.T^^ 
ifc«^M«, «<TMAHT/l';*yiigi}S (NMD- 

^f-o/^:. foe*, ai Ot^T^-tip^r, I50.24*( 
r 0 0 7 4 J M20Wi.';^ i^if^fcrRlt^llJfeW 

iz'y\,\xmmth. 

^^0 7 5\mm5. m2(o\^i;xhm^tLx 1 

f00 76J^fi«|6. ^2<0Ui/^NfJ^t(^X 1 

5g(C4fi^Py4 7 5g$-Jo^. •>x-7'n-^y--t' 

- [ 0 0 7 7 J ^ffeCT7 .-^2cOVT'-;( rif^fcX'x ^ 1 
0 0 gi:^^y-/P9 0 0 gSrSatT 6i^iaj«J¥S^ 

U ^flOwt^iO^K:^^/^^^^^^^^^^^^^.^^ 

'to 

FQ=^rxX^l.ySi|10 0g. N-^h=^^^^;p^ 
^lOOgl^fC. ^tl^ix^ X^/-/^7 50g 



T-D/v-yPsog im&izxsmwimsmhi 

10 0 7 9] ^gi|9 . m2(r)Vi;x hmt tx m 
^^x-mfc^^ut'-juT^^-^.mieogtm 

foosoj^^io. m2ff)i.i^xhmbix 
^«SM5Ti#/o>-tfyt'x;i,r-fe^-/p}8[ia[i80gfci 

S^«2 0g. (N-p< t Kacit^i^x 

^^i^S*2 0g. N-^hafi,^^,p^^2 0g4i 
Wil^h=^ri.^y^,>20««-SaT-8l^ 

10081] ^01(1 1. m2<ni^i;xhnmt tx 
mmsx'^t:it:*} \::-t\.>ii-,vi.tv^x^^^^y^ 
« 1 6 0 g tmms mtz^ h^'>j^i~uymmm 

«10g. 20g. 30st;<h^'>Ky-t'y20si: 

l.p{K:^i^xf-b>^^cOie^*>\ i^l lwt% 20 
wt%. 2 7wt%^03ffiSom2<0P>'-^h^J:^f 

foo82]^Mi2. m2<7)i-i.'xhtix. m 

a<01 OOgfc. ^Vh-,\.i.a^^ymco5wt% 

^^^^^<y^'ymmi:08. 35.3s, 72.2si 

M^i.muTx\ emmf^-^ix. yi^>jiz=.,u^ 

mm^itmKci 3m<^m^mmmfz, 
1 0 0 8 3 J mm 1 3 . mmm2X'nt:t^ 1 <ou>'';^ 

t1|/t:»2(^P£/x h W^^srr. X fya- h 

f*jo-c/7o?j^-eri;'<-^.^mv m2<ou;^x 
m^m^Uz, mz, 1 1 5x:/'9o^x^^'>y^ 

"^-^ (MB) ^:ff\^Sm^mn$itfz, iklz ^ 

^^'-^^y-^yt^i^vyc^u^m^^^.-^^^^^^ 
'^rzik,j^i.i.yx'^)yxm>.\ ^i^m^:m,mm 

^< 1 0 0'C/9 0^i.-T'-1tXN'<-^^^T5^t{c 
_.fc 0 , 0 1 1 iZ^tX j (C-ll 1 coi. hvc^j^c^:?:^ 

mmmkcou~>'x i^^^i'-y^^ x<7)^ii^5^-f^ 1 
scttcio. ^i<r>\^i^xhhm^^tihmmff> 

I0084J 

mi] 
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* (w t ) 




h/t^->if^X (urn) 




ij f ~ llr n « 


Hr 

ij* — /I/ 






0 


0 


0.403 


0.405 


0.405 


0 


5 


0.377 


0.379 


0.377 


5 


3 


0.365 


0.368 


0.367 


5 


5 


0.343 


0.347 


0.348 


5 


0 


0.300 


0.305 


0.304 



[0085] z<7)iyv^-y]^mm^m\^x^m 

10 0 8 6} Hilfiai 1 4 . Hil^ 1 Tlf^HKOP 

htJtft. 9 0X:/'7 0^T-rU';-:;'i&ffv\ IS2<0 

•^xyN-tc^SiS^fcS-tfoift:. $<i>{c, 13 5-C/70 
8.-TS#i^>'^^'<-^' (MB) 5?liRJ5^aff 



2 0*C/9 0?^.'-C---KXh<-^'Srfif5C:i:{cJ:0, 01 
1 izjptX dtz^ micoui^xh lii-fi'/^^'-y^izm 

5Mm<7)Ui^XhTt^-i\^/^:S'-y^'i Xifi^ ^mM^i 

*<;0. 2 6juin«/hLTV^;t. 
[0087 J 
[^2] 















(urn) 






0.353 


0.355 


0.355 




0 . 3 55 7 


0.329 


0.327 




0.315 


0.318 


0.317 



[0088] Z<D1^. MBK-^fm^-^mn^^fio 

fft. mwui^xbmmiz^mmtwKm^^tit:, 

[0089] ^0! 1 5 . miim2X'ntzf^ 1 OUxX 
h/^^-yi^m^^titcS i •>xA-±{c, HMWi 1 

<7)\^i^xhtLxm^^t:. m2<nu>^xh^mmT. 
Xh-ya- h L^L-f^, 8 0 1;/7 on^X'TU^-i' 
\\ m2<r)\^i^Xhmt:BfS,Lfz, mz. l OO'C/9 
0S^. 1 1 010/90^', 1 2 0'C/9 O^^iOZSRcO 
^ffrS^yy?^'^-^ (MB) ?:tT»-\ 3?lgRl5$-ff 
»:{C. -><^^>'^>'•b'>'/x^'y-;^^o^•^Jt*^ 



2/1. 1/K l/20S^^«5-fflv>rS®$:ff 

v\ i^^mmi^immt. m<9ox:/9on'x-^x 
h^-^^:noztizx'o. mi nz9^-txoiz, mi 
<ou=Jx Vf^if-y±.\,zm2<r>ui^x vm^m^m^l 

m^ttzO. Au ruf •< X(r>t^-)W^-S'-y<r)]m.iiX 
Uy^ yf^9-ytmiU&U^9-y\,ziii,ihX'<.-x 
<r>^4Xi)K ^mB^WiViPxhf^-?-yx\m^ 
^fitfcO. ^(r>m^mi. MBajK*JiS<^rStii 

[0090] 
[^3] 
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MB^aft cc) 


^ y ^ y / y y 












0.39 
7 


0.4 0 
1 


0.40 
1 


10 0 




0.27 
3 


0.3 1 
7 


0.31 
2 


10 0 


1/1 


0.26 

3 


0.30 
6 


u . o U 
4 


10 0 


1/2 


0.23 
7 


0.27 
9 


0.28 
2 


1 1 0 


2/1 


0.26 
0 


0.3 0 
2 


0.3 0 
0 


1 2 0 


2/1 


0.2 4 
9 


0.2 9 
7 


0.2 8 
7 



r 0 0 9 1 1 mmn:A h^i^'O-feVc;)^^ 

100 9 21 6 . IlifiMSTIlTtm 1 cOPi^x 

h/N-^-v^Jig^^ii/^s i r^x/N-^ 1 1 ox:-C'*A 



8 51C/7 0#T-Ty<-;?^^f^.^ m2c7)i.i/x. ^ 

mm.tz. es-c/yos.+ i oo-c/9og^ 

T'$^i.>^<-;-^ (MB) j>m\ 

[0093} 
{^4] 





MBSfif (V) 




1 1 0 


1 2 0 




0.281 


0.281 


0 


0.269 


0.245 


1 0 


0.248 


0.225 


2 0 


0.223 


0. 19 6- 


2 8 


0.180 


0. 15 0 



[00941 zcoztij-e,^ ^mi^^ tti:mm-?>z 
-tfcj: 0, mR<^m<6mmmx'f>hzti)i 

X'h h ^ ^/i^-fe □ y /py $-1^ 2<r>\^i^xhX'm\^bzt 

[00 9 51^^^17. ^mSX-ntzf^lffil.i^x 



/l^Sl^c7)ig^^?KS-|S20U>''x hi: tTfflV^;t. ^2 
(OUi^xhttm^i^T. xt'ya-hUdk. 85'CX 
7 0BTT>J-^-i^^n^^^ m2<7)Ui.-xmi:BmL 

r^, iXiz. 7 01C/7 0*^+ 1 1 or/9 og^-es^j^ 

^^^-^ (MB) ^filRlBJffofc. 

as-c/gofPx-^fxh^-^^irfTozbizxo. mi 
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^XolC, mMi3X'm!S.Lt:i^0. 28/xm^-(X<D [0096] 









0.283 




0.271 




0.172 




0.^43 




0.138 



i^y^im^meii:m2<7)]yi^xhtixm^^tc. m2 

(oi-z^xhtim^rmT. x\;ya-htti^. 8 or/ 

f^. mz^ 0r^c7)iaK(c-C9O&-co$^>'y^'<,_^» 

(MB) i^m^ m§mi:nr>ti. »:tc. xf-i^y^ 



tTV\ 4^mmt:mmmmL. m<9ov/9of^x'^ 

xh'<.-^'$:fT9ChtJ:0. 01 2fc^J:3tC. ^ 

1 (ou'jx hJ'^i''-y±t,zm2ff)i^'jxh^m^im 

X'B&ltil^O. 2Sjj.m<r>V'Jxhn^-y-*)-4Xt,i 

[0099] 
[^6] 



± » 


m) 


( if in) 




1 0 et: 


I 1 5t: 


rn•=*m-J^+;^^*m* (6wt%) 


0,2 8 


0. 2 6 


0.2 1 




0.2 8 


0.2 2 


0.18 


(10wt%) 


0. 2 8 


0.2 7 


0.2 7 



[01 00] icozti^i^, ^mMii. mSiizX'Om 

i^ti^^m^mv-'jxhim^^fc^-^izij. mm 
mzxiUi/x h/^i^-^^ x<7mmi^mx't>i>z 

[0101] ntswii 9. mtmAx-^ktzmK^i^i^x 
i-i-y^m.-^mmim2cr)u=jxht t-cfflK-. m 

2(Ol^>'xhttni:f0rF. x\;ya-hlfzUk. 8 0X: 

/7on-x'rv^-:^m\-K w.2(r>vi>xvmim^ 

Uvr.-iXtc-l 0 5 .-1 1 5r/9 Og^•CS=^•»'^'<.- 



-i? (MB) ^S^5S:^To7t:, mz. x^U 

yyv zi-/ut^ vra^w-/\.tm.com.^mmim 

9 OfpX'TKX h's-^ i:frdZ tlzX'O.mi 2(c^-r 
Xolz^ ^i<r)Vi^xY-j^9—yHzm2(r)Ui^x\-^ 

^.^WiAX'Jm.\^tzifyO. 2 4xtin1f'f XOUxX 

vn-s^-ycT)^^ xim'b^tixn'o . -eiojS'hfiti, 

[0102] 
[^7] 



± « »i 


({nxiflr, ft m) 




lost; 


list: 




0.2 4 


0. 2 2 


0.19 




0.2 4 


0. 19 


0. 16 


(10wt%} 


0.2 4 


0. 2 3 


0.2 3 



[0 10 3] zff)Zbi}-t>. *f|BHf±, t-BocibK 'i^vnin^x^uymmmt^hm^^tihut^m 
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